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Description lOnHcasHc H3o6pcTcnH^|: 



H3o6peTeixiic otuochtoi k crpoMTC/ibCToy. o Macniocru k oainjure MCTamia Tpy6 ox B03AeacTeun 
arpeccMBHWX cpefl, a UMeHHO k ycrpoftCTBaM An« HaHeccinw noKpbiTwH Ha i3HyipcHHiOK:> iioaepxHocTb 
npo^lonbHO-rcM^npOBaiDibEX Tpy6, ncnojibsycMbix o iie^rcrasoBoii npoMianiuieniiocTW npH peMonre o6caniibix 
KonoHH. 

W3BecTua ycraHOBKa, c noMOin^ KoropoM muintv^puMetKiie Tpy6bi rxx^piipyioT. sarcM noAoepraiOT 
HopMa/m3aumi TOKaMM BbicoKoi) MacTOTTbj (TBM), a cwasKy Tpy6 ocymecTBnHioT ao m nocne ro^pHpoBaioiH 
H, ecJTW Jio ro<J>pHpoBaHnH CMa3Ky Kpyrjibix Tpy6 ocymecTBnHior iT3BecTHWMJi irpneMaxfli: caMonaxiMBOM 
cKcaaonHoro waxepnana, rmeBMScrmecKViM pacnbuieimcM mjim noKpbiBHbiMif npo6KaMn. to nocne 
PO^pHpoBaHim CMa3Ry Tpy6 ocyiuecTaimioT c noMOtq^o naitjui, cMo«ieiDioft b cMaone u npoTHrnBaeuoH iia 
xpocc. 

KpoMC Toro, cxx)peBiiiyio CMa3Ky. HaHeccHHyio ncp^ ro^ipifpoBaHiieM H OKanMuy Meraana nocnc TDM, raKse 
cn^flycT yAaJiHTb c BHyrpeHHefi noDepxHOCTn Tpy6bi nepe^ BTopHWHoii CMa3KoA. 

MseecTHa T&KjRe ycraHOBKa ffpsi HaHeccHMH xM^itHX noRpbiBHUx MaTcpwanoB Ha BuyTpeHHioio iioaepxHocxb 
Tpy6 c noMon^iio nepcMemaiomjixcH ajiacrmoibix npo6oK c McxaHMMecKHM npiiBOAOM. OHa coeroMT W3 AByx 
3/iacTHMHWX npo6oK, o;;Ha h3 Koropbix noAQHXiia. B npocrpaHCTBO MQiKjjy iipo6RaKoi aajmeaioT pacuerHoe 
KQJUfuecTBO noKptpiHHoro MaTcpuajia vt OEaTbiM Bcojjyxohi, noAaBacwuM no^ ii36biTX)UECb(M AaBnemieM 0.2 - 
0,3 Mlla, nepcMem^aioT npo6iui no TpydonpoDo^y. npo6KH coo^aioT HCo6xo;^iMyio KoiiraKTnyio 
rcpMcnwHocrrb, a kx napymixhtA jpiaMCTp Bbi6KpaioT b saBiicHMOCTH or Aaanenim cmaToro Bo:^pyxaL, 
snoKOCTU noKpbiBHoro MaTepuana m bogmomhocth ocTaaneMMH iioc/ieAHcro b hhac tohkopo SHRKoro cjion 
Ha BHyrpeHHcii noBepXHOCTW Tpy6onpoBOAa. 

O/^iaKo TaKHe npo6Rif iinM ManxeTbi Henbsn HcnaJib30BaTb b po^ipMpoBaHHofi Tpy6e, Tax xaK hct KOHTaKxa 
ManmeTbi co bccm nepHMerpoM Tpy6bi. KoHTajKT MaH»eT m iipoflQJibHo-rx>4>pHpoBaHHOM xpy6bi 6yj\eT TonbKo 
no Bns^^KHaM ro^p, a Ha Bwcrynax ro4>p DBM^y orcyrcTEMn c MaiiiKeraMii 6yAyT cKanjmBaTbCfl oxxoAbi 
o6ropeB[nero Merajuia n npep^jgjymfiiH cMaoRii. rioBTopHaH c^asRa nocne o6pa6oTRii TBM TaRme 6y^eT 
sareRaxb ua otu Henpia^mMaeM hie MawKCTou ynacrsH. 

3anaHcfi H3o6pcTCHiw flenflCTCH noBbnneime Ra^ecrea cMa3KH c o/^ioBpeMeRHOft onicTROft BnyrpciiKeft 
noBepXHOCTH npoAOJifaHO-ro^npoaaHHOji xpy6M 3a cuer o6ecnc^CHKJi ROHraKTHoro npiinerainiH MaHxer no 
nepMMerpy BHyipeHHCM noBepXHocxu o6pa6axbiBaeMoii xpy6bi. 

riocxaBJietfflaH i^cjib ^ocxMraeTCH xcm, mxo Mamaexbi HMejox npo<|)iiJrMpoBaHHyio c ma^iXHaMH H BbicxynaMH 
noBepxHOcxb, HAeHxwuHyio ceueHioo ROHxaKXMpyiomeM xpy6bi. Ha Bbicxynax MaH»exbi cHa6»eHbi pe6paMii 
wecxKocxM, npH 3xom secTROCTb MaicKcx Ha 3Tnx y^acxRax paena vum 6QnbiDe KecTROcxH Manxex na 
yiiacxKax mx ana,q;MH. 

KoHxaRXHa^ noBcpxHOCTb noABiiHLHbix w HenoflBUJKHbix MaHAex H^eHTHwa BHyxpcimcMy npo^wrao 
o6pa6aTbiBaeKfojl xpy6bi no cc ncpMMcxpy. TaR RaR npo4>Hnb xpy6bi HMcer cnosnyio (^pMy» cocTOHnQOO ira 
conpHiseHHbtx y^acxKoe Bbicxynoe it ana^ifH. to p^nsi xopo, uxo6bi waHmexbr He xepsuin ycToShniBOCTb npw 
npoABMxeMxai b Tpy6e, Ha MaHxerax no Bbicxynaiu BbtnoTmeHbi pe6pa »ecTK0CTH» Roxopbie o6ecnetiifBaioT 
paHHOMepHoe npHAaxne MamKcx k xpy6e h HaHeceime CMasRH paHHOMepHbKM cnoeM. 

>KccxKocxb Manmex paorowHa iia Bnafliaiax h Bwcxynax, xaR RaK ciuia rpcHMH c xpy6oH na Bbicxynax 
donboie, ueu na Bn^AHHax. ripw paBHoil jkcctrocxm Ae<J)opManMM Ha Bbicxynax MaH»ex 6yAeT 6ojibrae, hxo 
MOACX npHBccxH K 3aTCKaHiao pe3iiHbi a 6ojiec 6t4C'rpoMy ee MOHocy. McnoniieiiMe pe6ep wlccxkocxh wa 
Bbicxynax waiuKex ynpo^mHcx mx. npuueu cxencHb aecxKocxM sasMcux ox uapiui pe3HHbi, ee 
aaacTOUHocTW, xoxmiLOibf MaHxcexbi w pa3MepoR nportOJibHO-ro4)pHpoBaHHoii Tpy6bi. 

Ha ^HT.l H3o6pa»eH oScmtil B^n ycxpodcxBa; iia 4>ur.2 noKaaaiia b nonepeviou cetieHUM MaHxexa c 
npo^HniipoBaiaiou KOHxaRXHoii noeepxHocxbio. noMcn^eHHafi BHyrpb npoAonbHo-ro^pifpoBaHHOM xpy6bi, 
pa3pe3 A- A na 4>Mr.l. 

ycxpoiScTDO cocTOMT H3 Ha6opa Heno;;BH»Hbix MaiUKex 1 a iiu;;Biu&Hoi& MawKcxbi 2 c pe6paMn mecxKocxit 3. 
pacnojioTKeRHbix iia mxoKC ,4 k CKcasKir 5, Roxopan 3anQnHwex npocxpancxBo MCTR^y MaroKcxaMH 1 h 2, a 
xaKJRe coAcpjKwx KpbiuiKy 6. Koxopan cocixjwx wo ocaoBaHHH 7 h 8 u 3arjiyuiKM 9 co mxyuepoM 10. 
3aKpcancKHoA na rohuc npoAOJibHO-ro^^pirpoBaHiiofi Tpy6bi 11, uMeiouieii Bnagi^oibi 12 m Bbicxynbi 13. 

ycTpoftcxBo pa6oxaeT cncAyiou^iM o6pa30M. 

HeiioMHMJKHbic MaKJRCXbi 1 «ecTKO KpenHXCH Ha oixorc 4 u bbo^hxch c xopua d npoAonbHo-rxxJpwpoBaHyio 
Tpy6y U, a Maii^era 2 iiaca»MBaexcn ua urroK 4 c BosMoxuiocThio iiepcMemeHM« no luxoKy. ripocxpaHCXBO 
hdexfiy dXHMH MawRexaKoi 3anQnH5iCTCH cMasowbiM cot:xaHOM 5. Co6paHin>ie na uixoRe MaioRCTbi 
npoAHMraiOT miyrpb Tpy6bi, 3axeM c xopua Tpy6bi 11 OACDaioT m Kpcni^x ociioBaiom 7 h 8 k oarviyinKy 9 co 



mrynepoM 10 paa-bCMHOrt Kpwrrnaf 6. riocne MOHTaxa ycTpoftcrea Ha Tpy6e 11 tiepc3 mryucp 10 noflaercfi 
AaancHHe DOOflyxa. nofl flcficroMCM Koroporo npoiicxoflMT npo;;BajseuMe BHyrpu Tpy6bi MaHwer 1 m 2 co 
mTOKOM 4 M CMasKofi 5 Mexffy hmmm. ripM 3T0M ua6op HmofXBOAmHbiX Mauser 1 cHMMacr c BHyrpeuBeA 
nooepxiiocTM npo;\anbiio-ro((pnpoBaHiioil Tpy6bi U crapyio cKiasKy. oKajufHy. a nn^HiiJRHafl MaHiKera 2 no;; 
AeflCTBHCM iiauiiciuiH myn^yxa cKOJibOMT no inroKy. CMasKa 5 sbiAaonHBacrcH d oaoop hdtmfQ^ MaiuscTofl m 
npo4)iineM BiiyTpeinieii nouepxHocTH Tpy6bi 11 m HaHocirrcw iia yiy noeepxiiocTb. 

ripH BwxoMe M3 Tpy6bi 11 iiaSopa Manwcr 1 h 2 npoHaeoAHTCH otwhomcwhc noAaw ooa^nyxa Mepes mryucp 10 
a ^eMoiiTam pasiTeMuoil Kpbinnui 6. 

Tax KaK MaHTKCTbt I H 2 HMCiOT 4)opMy npo<]>iuiH HapyKHofi KoirraKTHofl noDepxnocTH. i^enriraiyio <()opMe 
BRyrpeimeft noeepxHOCTM npoflonbHO-ro^pupoBaHHOft rpyfiw II, to HHyrpcKHra noBqjxHocTb rpy^bi 
paBuoMcpHo oMHmaercH HenoABUSUbiMH MaHaeraMH 1, to ccTb nep<^ HaiicccHHCM CMa3KH uodou crapan 
CKiasKa y7;aji«eTc«, a b 3a3op MexcAY waiOKeTOfi 2 h BHyrpeHHed noBq>XHocTbK> Tpy6bi 11 Bbv^aBUMBaercfi 
CMa3Ka. KOTopaH paBHOMepHO HaHocMTCH no BHyrpCHHCM noBcpxHOCTH no BCCM pjnmc Tpy6bi. B KamAOM 
TunopoDMepe oCcaAHbtx Tpy6 jm^ ov^eniMoA Toniumibi npHMCHHercn ruiacTbipb. p^vma nepimerpa 
Hapy«Hofl noeepxHocTM KOToporo HecKonbKO 6onbinc jjjmHhi BHyrpcHUcii noDepxHOCTH o6caAHOif Tpy6bi b 
mtTcpearie peMoirra. A TaK KaK j^ania nqsKMCTpa Ka^KAott TomnRnbi ctchkm CBOfi. to r BnyrpCHHirit 
npo^nuib nnacTbipn ppji KaxAoit Tonnmnbi ctchkh o6c5g;Hoii rpySw paajnracn h cooTBCTCTBcuno 
iieo6xoAHMo cBoe ycrpoucTBO. 

3aBiiCHM0CTb paaviepoB MaHTKCTbi or THnopas^epoB ro4>pnpoBaHHbix Tpy6 co^ena b TaSjiHuy. 

npe/yiaracMoe ycrpowcTBO Momer 6btTb Mcnojib30BaHO npw HsroroEuieHiiH nnacTbipcii. npHMCHHCMbix pjin 
ooocTaHoaaeHHH rtpMCxsnmocTH o6canHbix KonoHH AwaMcrpoM 140, 146, 168 mm h ppyrm pasMepoB. 

CntpycT wMCTb BBM^y, mto b aaawcwMocTW ot tbcpaoctm peawHbi ^MaMexp noABWRHOft MatuscTbi pfinmcH 
6biTb paBHbiM flHaMerpy HenooiUKHtix MairaeT (npw Macno6eii3ocTOHKOH peainie cpe^Heft TBepAOcni) wth 
MCHbUie MX fluaMerpa (npH Mac;io6eH30CT0MKOH peaime nosbnueHuoii ToepMocTii). flocneffHee ycnoBHC y^rciio 
QfSjeiyx nocntfjfoix. ppai^ax Ta6jmssf3i. 

(1cnojib30Baioie M3o6peTe.HiiH nosBomiT noBbicHTb RauccTBO HaHcccroiH CMaoRw na HHyrpcHHioio 
noBepxHocTb npoflonbHO-roc^pwpoBaHHbix Tpy6 h 3HawTenbBo coKpaTHTb TexHanornuecKyio onepaii^io no 
noATOTOBKe Tpy6bi k Mcncuih30BaHino b cKBajKKHe. 

TaKan MaHKcra mowct 6biTb npHMeHeHa TaMce npw o6pa6oTKe npoAanhHO-ro^pupoBaHHbix Tpy6, b 
paamnHbix ycTpottcTBax, r^e ohh ncnonbsyioTCH. 
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Claims lOopMyjia H3o6pcTCHiui|: 



yCTPOtiCTBO flnn HAHECEHMH CMA3KM ha BtryTPEHHlOlO nOBEPXHOCTb 
nPOflOnbHO-rO4>PMP0BAHH0Pl TPYBbl. coAepwaiuec MexaHUMeciuDl npwDOfl, iutok c Ha6opoM 
ana ei ' iimib tx K0HTaKTHpy30T^wx no nepHMerpy c nHyrpeimeii noBepxnocmjo Tpy6bi ManHcer, 
pacnonoweHHbiM lAtmfiy ManJKeraMM cMciaoHUbui cocrajB a oanopiibm y3en. oTanMaioineecn tcm. hto 
Mait^eTbi KMeiOT itf^eimraiyio ccHermro iTpo^onbno-PO<j)pHpoBaHHofl Tpy6bi npo4>HJTOpoBaHiiyio no ec 
BoafijuasM H BbicrynaM noBepxHOcrb. npw 3Tom MaiiKerbi Ha Bbicrynax CHa6«eHbi pe6paMM woctkoctm, a 
KecTROCTb MawKer Ha 3thx yMacTKax paoHa kjim 6oaibuie JKecTKOCTw MaiuReT ua yiiacncax mx ena^^MH. 



Drawing(s) [MepTe«H|: 
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(54) DEMCE FOR LUBRICATING INNER SURFACE OF LONGITUDINALLY 
CORRUGATED PIPE 

(57) Abstract: 

Substance of invention: A rod is fitted with a set of elastic cups which are brought in 
contact with the inner surface of a pipe over the entire pipe perimeter. Lubricant is filled 
into the space between the cups. The cups are profiled identically to the inner surface of 
the longitudinally corrugated pipe so that they have ridges and grooves identical to those 
on the pipe surface. The cup stiffness at the ridges is equal to, or greater than, that at the 
grooves. 2 dwgs 



Description: 

The present invention relates to constniction and — more specifically — to the protection 
of pipe metal from aggressive media; in particular, it relates to devices for applying 
coatings to the inner surfaces of longitudinally corrugated pipes used in oil and gas 
industry for repairing casing strings. 

An apparatus is known, using which cyhndrical pipes are corrugated and then normalized 
with high-frequency currents (HFC), and, while prior to being corrugated cylindrical 
pipes are lubricated by known methods such as the self-feed of lubricant, pneumatic 
spraying or application of lubricant through the use of cover phigs, after the corrugation 
process the pipes are lubricated using hemp which is soaked in lubricant and then pulled 
through the pipes by means of a rope. 

Also, the lubricant burnt during the corrugation process and the metal scale formed 
during the HFC treatment need to be removed from the inner surface of the corrugated 
pipe before it is re-lubricated. 

An apparatus is also known, which serves for applying liquid coating materials to the 
inner surfaces of pipes with the use of power-driven movable elastic plugs. The apparatus 
has two elastic plugs, one of which is movable. A definite quantity of coating material is 
poured into the space between the plugs, and the plugs are moved along the piping by 
compressed air supplied at an excessive pressure of 0.2 to 0.3 MPa. The plugs create the 
necessary contact tightness, and their outside diameter is selected according to the 
compressed air pressure and the coating material viscosity and also so as to ensure that a 
thin liquid layer of coating material is applied to the inner surface of the piping. . 

However, such plugs, or cups, cannot be used in a corrugated pipe since there is no 
contact between the cups and the pipe over the entire pipe perimeter The cups will 
contact the longitudinally corrugated pipe only at the grooves between corrugations, and 
burnt metal and the previously applied lubricant will accumulate on the corrugation 
ridges due to the lack of contact with the cups. Lubricant re-applied after the HFC 
treatment will also accumulate on the surfaces that do not come in contact with the cups. 

The object of the present invention is to increase the lubrication quality in the course of 
cleaning the inner surface of the longitudinally corrugated pipe by ensuring an adequate 
contact between the cups and the inner surface of the pipe over the entire pipe perimeter. 

This object is achieved by designing cups whose surface is profiled to produce ridges and 
grooves identical to those on the surface of the pipe under treatment. The cup ridges are 
provided with stiffening ribs; the cup stiffness at the ridges is equal to, or greater than, 
that at the grooves. 



The profile of the contact surfaces of the movable and fixed cups is identical to the inner 
profile of the pipe under treatment over the entire pipe perimeter. Since the pipe has a 
complex profile consisting of alternating ridges and grooves the stiffening ribs provided 
on the cup ridges prevent the cups from becoming unstable while they are moved along 
the pipe; due to the provision of such ribs the cups are uniformly pressed against the pipe 
and a uniform layer of lubricant is applied to the pipe surface. 

The cup stiffness at its ridges differs from that at its grooves since the friction between 
the pipe and the ridges is greater than that between the pipe and the groove surfaces. If 
the cup stiffness were the same, the cup ridges would be more strained, which would 
result in the rubber flow-in and in a more rapid wear of the cups. The stiffening ribs on 
the cup ridges strengthen the ridges, the degree of stiffness depending on (he rubber 
grade, its elasticity, the cup thickness and the dimensions of the longitudinally corrugated 
pipe. 

Fig. 1 is a general view of the device. Fig. 2 presents a cross-sectional vies of a cup 
which has a profiled contact surface and is placed in a longitudinally corrugated pipe, 
section A-A in Fig. 1 . 

The device comprises a set of fixed cups 1 and movable cup 2 provided with stiffening 
ribs 3 and mounted together with the fixed cups on rod 4, lubricant 5 filling the space 
between the cups 1 and 2, and cover 6 consisting of bases 7 and 8 and stopper 9 with 
union 10 which is fastened to the end of longitudinally corrugated pipe 1 1 having grooves 
12 and ridges 13. 

The device functions as follows. 

The fixed cups 1 are rigidly mounted on the rod 4 and inserted into longitudinally 
corrugated pipe 1 1 through one of the pipe ends, and the cup 2 is fitted on the rod 4 so 
that it is movable thereon. The space between these cups is filled with lubricant 5. The 
cups assembled onto the rod are moved into the pipe, and then the bases 7 and 8 of the 
split cover 6 and its stopper 9 with the union 10 are mounted and fixed at the end of the 
pipe 1 1 . After the device is mounted on the pipe 1 1, compressed air is supplied via the 
union 10 with the result that the cups 1 and 2 move inside the pipe together with the rod 4 
and the lubricant 5 contained in the space between the cups. As this takes place the set of 
fixed cups 1 removes the old lubricant and the scale from the inner surface of the 
longitudinally corrugated pipe 1 1 , and compressed air causes the movable cup 2 to slide 
along the rod. The lubricant 5 is squeezed out into the space between the cup and the 
inner surface of the pipe and applied to this surface. 

When the set of cups 1 and 2 moves out of the pipe 1 1, the compressed air feed through 
the union 10 is shut off and the split cover 6 is disassembled. 

Since the external contact surfaces of the cups 1 and 2 are profiled identically to the inner 
surface of the longitudinally corrugated pipe 1 1, the inner surface of the pipe is uniformly 
cleaned by the fixed cups, i. e., before fresh lubricant is applied the old lubricant is 



removed and then fresh lubricant is squeezed out into the space between the cup 2 and the 
inner surface of the pipe 1 1 and uniformly applied to the inner surface of the pipe 
throughout its entire length. With each size of casings use is made of a patch whose outer 
surface perimeter is somewhat longer than the inner surface of the casing over the repair 
interval. And since for each wall thickness the length of the perimeter is different the 
inner profile of the patch differs with each casing wall thickness, requiring the use of a 
separate device. 

The dependence of the cup dimensions on those of corrugated pipes is tabulated below. 

The proposed device can be used in making patches which are utilized for the purpose of 
restoring the tightness of casing strings 140, 146 and 168 mm in diameter, as well as 
casing strings having other diameters. 

It should be borne in mind that depending on the rubber hardness, the movable cup 
diameter must be equal to that of the fixed cups (in the case of oil- and gasoline-resistant 
rubber of medium hardness) or must be smaller than the fixed cup diameter (in the case 
of oil- and gasoline-resistant rubber of high hardness). This requirement is taken into 
account in the last two columns of the table. 

The use of the invention would make it possible to increase the quality of lubricating the 
inner surface of longitudinally corrugated pipes and would considerably reduce the time 
and effort spent in preparing such pipes for use in wells. 

Such a cup can also be utilized for processing longitudinally corrugated pipes in various 
devices when these pipes are used. 



Claims: 



A DEVICE FOR LUBRICATING THE INNER SURFACE OF A LONGTTUDrNALLY 
CORRUGATED PIPE, which consists of a power drive; a rod carrying a set of elastic 
cups contacting the inner surface of the pipe over the pipe perimeter; lubricant contained 
between the cups; and a cover assembly and wherein the cups are profiled identically to 
the inner surface of the longitudinally corrugated pipe so that they have ridges and 
grooves identical to those on the pipe surface, the cup ridges are provided with 
strengthening ribs, and the stiffness of the cups at the ridges is equal to, or greater than, 
that at the grooves. 
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